Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.043; wR factor = 0.116; data-to-parameter ratio = 17.2.
In the title compound, C 11 H 9 N 5 S, the dihedral angle between the mean planes of the thione-substituted triazole ring and benzonitrile ring is 4. 28 (3) . Intermolecular N-HÁ Á ÁS hydrogen bonds link the molecules together into characteristic dimers.
Related literature
For the application of benzotriazole compounds in industry, see: Sharma & Bahel (1982) ; Grasso (1988) ; Eweiss et al. (1986) ; Awad et al. (1991) ; Pillard et al. (2001) . For bondlength data, see: Allen et al. (1987) .
Experimental
Crystal data C 11 H 9 N 5 S M r = 243.29 Triclinic, P1 a = 6.975 (2) Å b = 7.682 (2) Å c = 11.412 (2) Å = 90.262 (7) = 94.328 (14) = 104.713 (17) V = 589.5 (3) Å 3 Z = 2 Mo K radiation = 0.26 mm À1 T = 293 (2) Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) x; y þ 1; z À 1.
Data collection: CrystalClear (Rigaku, 2005); cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL.
its derivatives comprise an important class of corrosion inhibitors, typically used as trace additives in industrial chemical mixtures, such as coolants, cutting fluids and hydraulic fluids (Pillard et al., 2001) . We present its crystal structure here.
The molecule exists in the thione tautomeric form, with an S···C distance of 1.6752 (3) A °, which indicates substantial double-bond character for this bond [1.671 (24) A °, Allen et al., 1987] . The dihedral angle between thione-substituted triazole ring and benzonitrile ring is 4.28 (3) °. N-H···N hydrogen bonds are observed in the crystal structure which link the molecules into dimers.
A mixture of 4-amino-3-methanyl-1H-1,2,4-triazole-5(4H)-thione (0.02 mol) and 4-formylbenzonitrile (0.02 mol) was refluxed at 391 K for 20 min in methanol. The mixture was then filtered and crystallized from ethanol to afford the target material (yield 89%). Single crystals suitable for X-ray measurements were obtained by recrystallization from ethanol at room temperature.
Refinement
H atoms were calculated geometrically, with C-H distances in the range 0.93 to 0.97Å and an N-H distance of 0.86 Å, and refined using a riding model, with U iso (H) =1.5Ueq(C) for methyl H atoms and 1.2Ueq(C,N) for the other H atoms. Fig. 1 . A view of the compound with the atomic numbering scheme. Displacement ellipsoids were drawn at the 30% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0109 (7) C7 0.0647 (11) 0.0623 (11) 0.0325 (8) 0.0130 (9) 0.0007 (7) 0.0134 (8) C8 0.0463 (9) 0.0592 (11) 0.0412 (9) 0.0186 (8) 0.0096 (7) 0.0259 (8) C9 0.0628 (11) 0.0426 (9) 0.0525 (10) 0.0180 (8) 0.0112 (8) 0.0191 (8) C10 0.0576 (10) 0.0443 (9) 0.0382 (9) 0.0160 (8) 0.0048 (7) 0.0102 (7) C11 0.0646 (12) 0.0709 (13) 0.0517 (11) 0.0264 (10) 0.0144 (9) 0.0305 (10) N1 0.0438 (7) 0.0370 (7) 0.0279 (6) 0.0105 (5) 0.0016 (5) 0.0089 (5) N2 0.0719 (10) 0.0542 (9) 0.0308 (7) 0.0172 (8) −0.0013 (6) 0.0065 (6) N3 0.0652 (9) 0.0451 (8) 0.0328 (7) 0.0103 (7) 0.0016 (6) 0.0154 (6) N4 0.0465 (7) 0.0389 (7) 0.0312 (6) 
